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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 1 , 
2008 has been entered. 

Claims 1-2, 4-5, and 7-12 are currently pending. Claims 1 and 7-10 have been 
amended. 

Declaration 

2. The declaration filed on May 1 , 2008 under 37 CFR 1 .132 is sufficient to 
overcome the rejections made under 35 USC 103(a) in sections 8 and 9 of the Office 
Action of November 1 , 2007 reference. Specifically the Applicants provided evidence 
that combining the T4 endonuclease VII of Mashall with the cellular DNA repair system 
of Arnold would have produced an inoperative invention. However new rejections are 
set forth below. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 



The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 1-2, 4-5, 7-12 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 1-2, 4-5, 7-12 are indefinite over the recitation of the phrase 
"cleaving... with an effective amount of mismatch directed strand cleavage activity". 
This phrase in considered indefinite because one cleaves with an enzyme having 
mismatch directed strand cleavage activity. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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5. Claims 1 , 4-5, and 7-8 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Shuber (US Patent 5571676) in view of Oleykowski (Nucleic Acids 
Research 1998). 

Regarding Claim 1 Shuber teaches a method that comprises (a) hybridizing a 
DNA sample with one or more genetic alterations with a second DNA sample that does 
not contain the alteration(s) to form heteroduplex DNA; (b) cleaving one strand of the 
heteroduplex so that a single-stranded gap forms across the site of the alteration(s); 
and (c) treating the cleaved heteroduplex with a DNA polymerase in the presence of 
dideoxynucleotides to determine the nucleotide sequence across said gap (Col 4, lines 
30-40, Col 8, line 50 to Col 9, line 16, and Claim 1). Thus Shuber teaches preparing at 
least one heteroduplex between at least two parent polynucleotides, cleaving at least 
one polynucleotide strand, and replacing at least one nucleotide at or near the cleavage 
step. 

Shuber does not teach a method wherein the cleaving step is performed with an 
effective amount of a mismatch endonuclease that cleaves within six nucleotides 3' of a 
mismatch site. 

However Oleykowski teaches a method wherein a cleaving step is performed 
with CEL I. In the instant case CEL I is considered a mismatch endonuclease that 
cleaves within six nucleotides 3' of a mismatch site because CEL I incises on the 3' side 
of the mismatch site in one of the two DNA strands in a heteroduplex (abstract). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Shuber by using CEL I to 
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cleave the heteroduplex containing mismatches as suggested by Oleykowski 
particularly since Oleykowski teaches that CEL I can detect 100% of the sequence 
variants present, including deletions, insertions and missense alterations. Further it 
would have been obvious to use CEL I because the substitution of one cleavage agent 
for another would have yielded predictable results to one of ordinary skill in the art at the 
time of the invention. Thus the combination of Shuber and Oleykowski would result in 
the production of one polynucleotide strand that has a nucleotide sequence not identical 
to either of the at least two parent polynucleotides or the complementary sequence of 
the at least two parents. 

Regarding Claims 4 and 5 Shuber teaches that fiver primer sets were used to 
simultaneously amplify relevant regions of exons 4, 10, 20, and 21 of the cystic fibrosis 
transmembrane conductance regulator gene (CFTR). The amplified DNA was used to 
form the heteroduplex (Example 1). In the instant case the heteroduplex of Shuber is 
being interpreted as containing the CFTR gene. It is noted that the claims do not 
require that the heteroduplex contains an entire gene. Further the heteroduplex of 
Shuber is being interpreted as a genome. It is noted that the claims do not require that 
the heteroduplex is an entire genome. 

Regarding Claim 7 Shuber teaches a method that comprises (a) hybridizing a 
DNA sample with one or more genetic alterations with a second DNA sample that does 
not contain the alteration(s) to form heteroduplex DNA; (b) cleaving one strand of the 
heteroduplex so that a single-stranded gap forms across the site of the alteration(s); 
and (c) treating the cleaved heteroduplex with a DNA polymerase in the presence of 
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dideoxynucleotides to determine the nucleotide sequence across said gap (Col 4, lines 
30-40, Col 8, line 50 to Col 9, line 1 6, and Claim 1 ). Further Shuber teaches that five 
primer sets were used to simultaneously amplify relevant regions of exons 4, 10, 20, 
and 21 of the cystic fibrosis transmembrane conductance regulator gene (CFTR). The 
amplified DNA was used to form the heteroduplex (Example 1 ). Thus Shuber teaches a 
method wherein at least two different heteroduplexes are formed among at least three 
parent polynucleotides, cleaving at least one polynucleotide strand, and replacing at 
least one nucleotide at or near the cleavage step. 

Shuber does not teach a method wherein the cleaving step is performed with an 
effective amount of a mismatch endonuclease that cleaves within six nucleotides 3' of a 
mismatch site. 

However Oleykowski teaches a method wherein a cleaving step is performed 
with CEL I. In the instant case CEL I is considered a mismatch endonuclease that 
cleaves within six nucleotides 3' of a mismatch site because CEL I incises on the 3' side 
of the mismatch site in one of the two DNA strands in a heteroduplex (abstract). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Shuber by using CEL I to 
cleave the heteroduplex containing mismatches as suggested by Oleykowski 
particularly since Oleykowski teaches that CEL I can detect 100% of the sequence 
variants present, including deletions, insertions and missense alterations. Further it 
would have been obvious to use CEL I because the substitution of one cleavage agent 
for another would have yielded predictable results to one of ordinary skill in the art at the 
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time of the invention. Thus the combination of Shuber and Oleykowski would result in 
the production of one polynucleotide strand that has a nucleotide sequence not identical 
to either of the at least three parent polynucleotides or the complementary sequence of 
the at least three parents. 

Regarding Claim 8 Shuber teaches that fiver primer sets were used to 
simultaneously amplify relevant regions of exons 4, 10, 20, and 21 of the cystic fibrosis 
transmembrane conductance regulator gene (CFTR). The amplified DNA was used to 
form the heteroduplex (Example 1 ). In the instant case since five heteroduplexes are 
used in the method of Shuber at least 5 variant polynucleotides would be formed. In the 
instant case 5 is being interpreted as a plurality 

6. Claims 2 and 9-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Shuber (US Patent 5571676) and Oleykowski (Nucleic Acids Research 1998) and 
in further view of Arnold. 

The teachings of Shuber and Oleykowski are presented above. 

Regarding Claim 2 the combined references do not teach a method wherein the 
heteroduplex is circular. 

However Arnold teaches a method wherein the polynucleotides forming a 
heteroduplex are circular (Page 13, lines 3-4). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Shuber and Oleykowski by 
using heteroduplex polynucleotides as suggested by Arnold. Since all of the claimed 
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elements were known in the prior art one skilled in the art could have combined the 
claimed elements and the combination would have yielded predictable results to one of 
ordinary skill in the art at the time of the invention. 

Regarding Claims 9 and 10 the combined references do not teach further 
screening or selecting the population of variants for a desired functional property. 
Regarding Claim 1 1 the combined references do no teach converting said 
polynucleotide to RNA before screening or selecting. Regarding Claim 12 the combined 
references do not teach translating said variant to produce a polypeptide wherein 
screening or selecting is performed on polypeptide. 

Arnold teaches a method comprising screening or selecting the population of 
variants for a desired functional property (Page 9, lines 30-31). Arnold teaches that the 
variant polynucleotides can be converted to RNA and be translated prior to screening 
and selecting. Specifically Arnold teaches that the variant polynucleotides (DNA) as 
well as their expression products or secondary metabolites produced by their 
expression products are isolated a screened for the desired property (Page 18, lines 13- 
1 5). In order for the expression products to analyzed, the DNA would have had to been 
converted to RNA and then translated. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Shuber and Oleykowski by 
further screening the population of variants for a desired function as suggested by 
Arnold. One of skill in the art would have been motivated to screen the polynucleotides 
for a desired function to determine how and if the variants change the function of the 
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wild type polynucleotide. Further one would have been movtivated to convert the 
variants to RNA and then to protein in instances where the desired function is that of for 
exampl of an enzyme in order to see if the enzyme encoded by the protein actually has 
increased catalytic activity. 



Conclusion 

7. No Claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda M. Shaw whose telephone number is (571) 
272-8668. The examiner can normally be reached on Mon-Fri 7:30 TO 4:30. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached at 571-272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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